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PROBLEM TO BE SOLVED: To share a current detecting function for 
detecting currents passed through a motor, and a voltage detecting 
function for detecting overcurrents passed through a switching element 
for the reduction of the number of parts, size, and cost. 
SOLUTION: A power module 1 has an upper arm 2 wherein a first IGBT 4 and 
a first shunt resistor 6 connected in series are connected in parallel 
with a first FWD 7, and a lower arm 3 wherein a second IGBT 9 and a 



second shunt resistor 10 connected in series are connected in parallel 
with a second FWD 12. The current passed through the IGBTs 4 and 9 and 
the motor is detected as follows : when a first drive signal is outputted 
from a controller 13 to the IGBT 4, the current passing through the 
first shunt resistor 6 in synchronization with the signal is detected. 
When a second drive signal is outputted to the IGBT 9, the current 
passing through the second shunt resistor 10 in synchronization with the 
signal is detected. 
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CLAIMS 
[Claim(s) ] 

[Claim 1] the 1st current control mold transistor — this — to the end 



of the 1st current control mold transistor with the 1st resistance to 
which the end was connected to the serial The upper arm which consists 
of the 1st diode which connects the other end of said 1st resistance to 
the other end of said 1st current control mold transistor, the 2nd 
current control mold transistor — this — to the end of the 2nd current 
control mold transistor with the 2nd resistance to which the end was 
connected to the serial The bottom arm which consists of the 2nd diode 
which connects the other end of said 2nd resistance to the other end of 
said 2nd current control mold transistor, The drive terminal which is 
connected to the end of said upper arm, and the end of said bottom arm, 
and supplies a drive current to inductive load, By the control circuit 
which outputs the 2nd driving signal which drives the 1st driving signal 
which drives said 1st current control mold transistor, and said 2nd 
current control mold transistor, and this control circuit When the 
current which flows to said 1st resistance synchronizing with this 1st 
driving signal when the 1st driving signal is outputted is detected and 
said 2nd driving signal is outputted The driving gear of the inductive 
load characterized by having a current detection means to detect the 
current which flows to said 2nd resistance synchronizing with this 2nd 
driving signal. 

[Claim 2] Said transistor and said resistance are the driving gear of 
the inductive load according to claim 1 which carries out the 
description of being formed on the same semi-conductor substrate. 
[Claim 3] Said the 1st resistance and said resistance of the 2nd are the 
driving gear of the inductive load according to claim 1 or 2 
characterized by being formed in the emitter side of said current 
control mold transistor. 

[Claim 4] The 1st MOS transistor and the 1st resistance to which the end 
was connected to the end of this 1st MOS transistor at the serial, The 
upper arm which consists of the 1st diode which is parasitic on said 1st 
MOS transistor, The 2nd MOS transistor and the 2nd resistance to which 
the end was connected to the end of this 2nd MOS transistor at the 
serial, The bottom arm which consists of the 2nd diode which is 
parasitic on said 2nd MOS transistor, The drive terminal which is 
connected to the end of said upper arm, and the end of said bottom arm, 
and supplies a drive current to inductive load, By the control circuit 
which outputs the 2nd driving signal which drives the 1st driving signal 
which drives said 1st MOS transistor, and said 2nd MOS transistor, and 
this control circuit When the current which flows to said 1st resistance 
synchronizing with this 1st driving signal when the 1st driving signal 
is outputted is detected and said 2nd driving signal is outputted The 



driving gear of the inductive load characterized by having a current 
detection means to detect the current which flows to said 2nd resistance 
synchronizing with this 2nd driving signal. 

[Claim 5] Said transistor and said resistance are the driving gear of 
the inductive load according to claim 4 which carries out the 
description of being formed on the same semi-conductor substrate. 
[Claim 6] Said the 1st resistance and said resistance of the 2nd are the 
driving gear of inductive load given in either of claims 4 or 5 
characterized by being formed in the source side of said MOS transistor. 

[Translation done. ] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the driving gear 

which drives inductive loads, such as a motor. 

[0002] 

[Description of the Prior Art] Conventionally, as a driving gear of 
inductive load, the motorised equipment which drives a three-phase- 
circuit alternating current motor with the alternating voltage which is 
equipped with the inverter which carries out the on-off drive of the 
switching elements, such as an insulated-gate bipolar mold transistor 
(IGBT), in order to change a direct current into alternating current, 
for example, and is supplied from this inverter is common knowledge. If 
it is in such motorised equipment, turning on and off of the switching 
element of an inverter is controlled by the PWM (Pulse Density 
Modulation) method so that the detection current value and command 
current value which detected the current which flows in the coil of a 
motor by the current sensor, and were detected by this current sensor 



are in agreement. 

[0003] In this case, when an overcurrent flows to a switching element or 
the current which penetrates the switching element which constitutes the 
vertical arm for a plane 1 flows, there is a possibility that a 
switching element may be destroyed. Then, since the electrical- 
potential-difference value computed by the product of the on resistance 
of this current and a switching element also becomes large when an 
overcurrent and a short-circuit current flow to a switching element, he 
detects the emitter of a switching element - the electrical potential 
difference between collectors, and is trying to detect an overcurrent or 
a short-circuit current from this electrical potential difference. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, if it was 
in the conventional driving gear which drives inductive loads, such as a 
motor, the current sensor for every phase for detecting the current 
which flows on a motor, and the electrical-potential-difference detector 
for detecting the overcurrent which flows to a switching element further 
were prepared separately, there were many components mark and cost was 
high. In addition, although there are some which presume the current 
value which detects the current value of one element and flows to the 
whole driving gear in order to make overcurrent detection of a switching 
element simple, there is a problem that precision is low, for dispersion 
in a component. 

[0005] Therefore, this invention aims at offering the driving gear of 
the inductive load which reduced cost by lessening components mark, 
securing a high detection precision. 
[0006] 

[Means for Solving the Problem] For this reason, the driving gear of the 
inductive load of this invention according to claim 1 The 1st current 
control mold transistor and the 1st resistance to which the end was 
connected to this end at the serial, The upper arm which consists of the 
1st diode which connects the other end of the 1st resistance to the 
other end of the 1st current control mold transistor, The 2nd current 
control mold transistor and the 2nd resistance to which the end was 
connected to this end at the serial, The bottom arm which consists of 
the 2nd diode which connects the other end of the 2nd resistance to the 
other end of the 2nd current control mold transistor, The drive terminal 
which is connected to the end of an upper arm, and the end of a bottom 
arm, and supplies a drive current to inductive load, By the control 
circuit which outputs the 2nd driving signal which drives the 1st 
driving signal and the 2nd current control mold transistor which drive 



the 1st current control mold transistor, and the control circuit When 
the current which flows to the 1st resistance synchronizing with this 
1st driving signal when the 1st driving signal is outputted is detected 
and the 2nd driving signal is outputted, it shall have with a current 
detection means to detect the current which flows to the 2nd resistance 
synchronizing with this 2nd driving signal. 

[0007] Invention according to claim 2 shall be formed on a semi- 
conductor substrate with same above-mentioned transistor and resistance. 
Moreover, as for invention according to claim 3, the 1st above-mentioned 
resistance and the 2nd resistance shall be formed in the emitter side of 
a current control mold transistor. 

[0008] The driving gear of inductive load according to claim 4 The 1st 
M0S transistor, The upper arm which consists of the 1st resistance to 
which the end was connected to the serial, and the 1st diode which is 
parasitic on the 1st M0S transistor to this end, The 2nd M0S transistor 
and the 2nd resistance to which the end was connected to this end at the 
serial, The bottom arm which consists of the 2nd diode which is 
parasitic on the 2nd M0S transistor, The drive terminal which is 
connected to the end of an upper arm, and the end of a bottom arm, and 
supplies a drive current to inductive load, By the control circuit which 
outputs the 2nd driving signal which drives the 1st driving signal and 
2nd M0S transistor which drive the 1st M0S transistor, and the control 
circuit When the current which flows to the 1st resistance synchronizing 
with this 1st driving signal when the 1st driving signal is outputted is 
detected and the 2nd driving signal is outputted, it shall have a 
current detection means to detect the current which flows to the 2nd 
resistance synchronizing with this 2nd driving signal. 
[0009] Invention according to claim 5 shall be formed on a semi- 
conductor substrate with same above-mentioned transistor and resistance 
in invention of claim 4. Invention according to claim 6 is characterized 
by forming the 1st above-mentioned resistance and the 2nd resistance in 
the source side of a M0S transistor. 
[0010] 

[Effect of the Invention] If it is in the driving gear of the inductive 
load by this invention according to claim 1 Since the current which 
detects the current which flows to the 1st resistance with a current 
detection means synchronizing with the 1st driving signal, and flows to 
the 2nd resistance synchronizing with the 2nd driving signal was 
detected While the current which flows to the 1st current control mold 
transistor and the 2nd current control mold transistor is detectable, 
the drive current which flows to inductive load with the same current 



detection means is also detectable. Thereby, components mark are made 
few and can reduce cost. 

[0011] Moreover, even if it is in the driving gear of inductive load 
according to claim 4, the current which flows to the 1st resistance with 
a current detection means synchronizing with the 1st driving signal is 
detected. Moreover, since the current which flows to the 2nd resistance 
synchronizing with the 2nd driving signal was detected While the current 
which flows to the 1st MOS transistor and 2nd MOS transistor is 
detectable, by the same current detection means, the drive current which 
flows to inductive load can also be detected, components mark can be 
lessened similarly, and cost reduction is obtained. 
[0012] 

[Embodiment of the Invention] Hereafter, an example explains the gestalt 
of operation of this invention. Drawing 1 shows the 1st example which 
applied this invention to the driving gear for motors which used IGBT as 
a current control mold transistor for the switching element. In addition, 
drawing 1 shows only the power module corresponding to a part for the 
plane 1 of a three-phase-circuit alternating current motor. It is the 
same configuration also about a part for other two phases. The power 
module 1 consists of an upper arm 2 by the side of a plus power source, 
and a bottom arm 3 of a minus power-source side, and supplies a current 
to the motor which does not change and illustrate a direct current to an 
alternating current. 

[0013] The upper arm 2 has 1st IGBT4, the 1st shunt resistance 6, and 
the 1st free wheel diode (FWD) 7. 1st IGBT4 connects the collector to 
the plus power source 5, and has connected the emitter to the end of the 
1st shunt resistance 6. The 1st free wheel diode 7 has connected the 
cathode and the anode to the collector of IGBT4, and the other end of 
the shunt resistance 6 respectively so that it may be stood in a row at 
IGBT4 and the shunt resistance 6 which carried out [ above-mentioned ] 
series connection. 

[0014] On the other hand, the bottom arm 3 has 2nd IGBT9, the 2nd shunt 
resistance 10, and the 2nd free wheel diode 12. 2nd IGBT9 connects the 
collector to the other end of the 1st shunt resistance 6 of the upper 
arm 2, and connects the emitter to the end of the 2nd shunt resistance 
10. The other end of this 2nd shunt resistance 10 is connected to the 
minus power source 11. 

[0015] The 2nd free wheel diode 12 has connected the cathode and the 
anode to the collector of IGBT9, and the other end of the shunt 
resistance 10 respectively so that it may be stood in a row at IGBT9 and 
the shunt resistance 10 which carried out series connection. It has 



formed on the chip (semi-conductor substrate) with same 1st and 2nd IGBT 
4 and 9 and 1st and 2nd shunt resistance 6 and 10. 

[0016] The power module 1 is equipped with the gate of 1st IGBT4, an 
emitter and the terminals GUI, EU1, and RU1 connected to the other end 
of the 1st shunt resistance 6, respectively, and the gate of 2nd IGBT9, 
an emitter and the terminals GL1, ELI, and RL1 connected to the other 
end of the 2nd shunt resistance 10, respectively. Each of these 
terminals are connected to a controller 13. 

[0017] The controller 13 has the current detection processing circuit 16 
which detects the current which flows the shunt resistance 6 and 10 as a 
current detection means besides [ which sends the command signal as the 
2nd driving signal to the gate of the 1st above IGBT 4 at the command 
signal as the 1st driving signal, and the gate of 2nd IGBT9, 
respectively ] a control circuit 15. 

[0018] Moreover, the power module 1 is equipped with the drive terminal 
(OUT) 8 connected as an output terminal at the node of the other end of 
the 1st shunt resistance 6, and the collector of 2nd IGBT9. This drive 
terminal 8 is connected to the three-phase-circuit alternating current 
motor which is not illustrated as inductive load. In addition, to a 
three-phase-circuit alternating current motor, the power module 1 
mentioned above between the plus power source 5 and the minus power 
source 11 is arranged in three-phase-circuit part juxtaposition, an 
inverter is constituted, and the drive terminal of each power module is 
connected to a three-phase-circuit alternating current motor. 
[0019] Next, it explains per actuation of the driving gear which becomes 
the above-mentioned configuration. In addition, actuation of each power 
module of a driving gear is fundamentally the same, and since the phases 
of these between only differ, it explains the actuation only about the 
power module for a plane 1 also here. Drawing 2 shows the relation 
between the current (I) at the time of seeing the wave of the current in 
the upper arm 2 and the bottom arm 3 as the output current from the 
drive terminal 8 - time amount (t). In order to consider this output 
current as an alternating current, it is a sine wave, and it has drawn 
only that one wave here. 

[0020] (a) of drawing 2 shows 2nd IGBT [ in / for 1st IGBT4 in the upper 
arm 2 and the 1st shunt resistance 6, or the wave of the current which 
flows to the drive terminal 8 through 1st FWD7 / in (b) / the bottom arm 
3 ]9 and the 2nd shunt resistance 10, or the wave of the current which 
flows to the drive terminal 8 through 2nd FWD12, respectively. In 
addition, among this drawing, the output current in the drive terminal 8 
makes forward the direction (drawing Nakamigi sense) outputted to an AC 



motor from the power module 1, and makes negative (facing the left in 
drawing) the direction inputted into the power module 1 from an AC motor. 
[0021] When the power module 1 is turned on and off by the controller 13, 
a current will flow from IGBT of one arm, and FWD of the arm of another 
side by turns to the drive terminal 8 among both the arms 2 and 3 as 
follows. That is, in order to first acquire sinusoidal current 
(equivalent to a part for the half-wave length of the left half of the 
current wave forms of drawing 2 ) forward with the drive terminal 8, 1st 
IGBT4 of the upper arm 2 is turned on and off, and PWM control is 
carried out. 2nd IGBT9 of the bottom arm 3 is turned OFF during this 
control period. 

[0022] When an ON command signal is taken out to the gate of 1st IGBT4 
(the case where an ON command is issued 5 times between the half-wave 
lengths is drawn by a diagram), 1st IGBT4 serves as ON each time, and 
the forward currents 11-15 flow for the drive terminal 8 through 1st 
IGBT4 and the 1st shunt resistance 6 from the plus power source 5. The 
magnitude of these currents is controlled by the ON signal taken out 
from a controller 13 to the gate of 1st IGBT4, and it is adjusted so 
that the current outputted from 1st IGBT4 may meet a forward sine wave 
(a part for the half-wave length). 

[0023] The current which flows in this coil since back EMF arises in the 
coil of the AC motor connected to the drive terminal 8 when an off 
command signal is taken out to the gate of during the period which, on 
the other hand, acquires a sine wave forward [ this ], and 1st IGBT4 and 
1st IGBT4 becomes off is not immediately reversed in the change rate of 
a command signal, but it is going to continue flowing in the same 
direction. 

[0024] Consequently, the free wheel effectiveness of continuing flowing 
through 2nd FWD12 of the bottom arm 3 in the direction where the same 
current (forward currents i 1— i6 shown in a downward graph) as the drive 
terminal 8 is the same is acquired until it becomes the next ON from OFF 
of 1st IGBT4. The magnitude of these currents is decided by the current 
currently outputted by ON of 1st IGBT4, and comes to meet a forward sine 
wave (a part for the half-wave length). 

[0025] Therefore, the forward currents 11-15 which flow by 1st IGBT4 of 
this upper arm 2, The forward currents i 1— i6 which flow by FWD12 of the 
bottom arm 3 are outputted to the drive terminal 8 by turns, 
consequently the synthetic current in the drive terminal 8 by both 
[ these ] currents The forward current Ip of the sine wave for the half- 
wave length shown as a continuous line will be outputted to (a) of the 
period which is carrying out on-off control of 1st IGBT4, and drawing 2 . 



Thus, while preventing that 1st IGBT4 is damaged when the overcurrent 
which originated in back EMF by using 2nd FWD12 flows, it becomes 
possible to maintain the load current at the time of high-speed 
switching, and to graduate a current. 

[0026] In order to acquire the current of a negative sine wave (a part 
for the half-wave length) following the above-mentioned forward 
sinusoidal current, while making off 1st IGBT4 of the upper arm 2, on- 
off control of 2nd IGBT9 of the bottom arm 3 is carried out. In this 
case, it becomes actuation contrary to the case where on-off control of 
the 1st above IGBT 4 is carried out, and a negative current will flow 
for the drive terminal 8. 

[0027] That is, when the ON command signal is taken out to the gate of 
2nd IGBT9 and an off command signal is taken out to a sink and the gate 
of 2nd IGBT9 by the drive terminal 8 in a negative current through 2nd 
IGBT9 and the 2nd shunt resistance 10, a negative current is passed by 
the drive terminal 8 from 1st FWD7 of the upper arm 2 according to the 
free wheel effectiveness. 

[0028] Therefore, the negative currents 16-111 of the on-off system 
Messrs. of this 2nd IGBT9 and 1st FWD7 and the negative currents i7— i 1 1 
of 2nd IGBT9 will flow to the drive terminal 8 by turns. Consequently, 
these currents 16-111 and currents i7— i 1 1 will be compounded by the 
drive terminal 8, and the negative current In of the sine wave for the 
half-wave length as shown in (b) of drawing 2 as a continuous line will 
flow for it. Thus, the current (Ip and In) which consists of a sine wave 
of the positive/negative obtained has a phase shifted from each power 
module as an alternating current, respectively, is supplied to a motor, 
and carries out drive rotation of the motor. 

[0029] Next, the current detection approach in the above-mentioned 
driving gear is explained. First, the view of current detection is 
explained. In order to prevent an overcurrent and a short-circuit 
current flowing to IGBT 4 and 9, it is necessary to detect the current 
which flows to IGBT 4 and 9. Since the current which flows to IGBT 4 and 
9 is equal to the current which flows the 1st and 2nd shunt resistance 6 
and 10 by which series connection was carried out to these, it should 
just detect these current values instead. 

[0030] Then, in order to detect the current value which flows the shunt 
resistance 6 and 10, when the ON command is made to IGBT 4 and 9, 
synchronizing with this, the potential difference between the both ends 
of the shunt resistance 6 and 10 is detected, the division of the 
potential difference value is done with the resistance of the shunt 
resistance 6 and 10, respectively, and a current value is acquired. 



Decision of being an overcurrent is attained from this current value. 
Moreover, since these current values are also current values which flow 
the drive terminal 8 at the time, they mean that the current value which 
flows on a motor is detected. In addition, what is necessary is to carry 
out current detection, only when IGBT 4 and 9 turns on since detection 
of the current which is flowing to FWD is unnecessary when IGBT is used 
for a switching element. 

[0031] The current which flows the shunt resistance 6 and 10 on the 
basis of the above-mentioned view is detected in the current detection 
processing circuit 16 in a controller 13. Drawing 3 shows the flow of 
this current detection. First, a controller 13 inputs the ON command 
which makes a sine wave from the control circuit 15 one by one as the 
1st and 2nd driving signal to the gate of IGBT 4 and 9. At this time, 
the current detection processing circuit 16 detects each electrical 
potential difference in the both ends EU 1 of the shunt resistance 6 and 
10 of the vertical arms 2 and 3, and Rul, ELI and RL1, and detects the 
potential difference between each both ends from these. 
[0032] As shown in A of drawing 3 , the potential difference Va between 
the both ends of the 1st shunt resistance 6 by the current which flows 
1st IGBT4 these potential difference at first as forward electrical 
potential differences VI -V5 which carried out the sinusoidal 
configuration of the half-wave length Moreover, the potential difference 
Vb of the both ends of the 2nd shunt resistance 10 by the current which 
continues after this and flows 2nd IGBT9 is detected as forward 
electrical potential differences V6-V10 which similarly carried out the 
sinusoidal configuration of the half-wave length. 
[0033] Thus, each current value Ip and I' n which flow the shunt 
resistance 6 and 10 are computed by doing a division respectively with 
the resistance of the shunt resistance 6 and 10 for which the potential 
difference V1-V10 between the both ends of each detected shunt 
resistance 6 and 10 is understood beforehand. Thus, since the current 
value Ip and I'n which were obtained are set to 11-15, and i' 6 to i* 10 
and can consider that resistance is fixed as shown in B of drawing 3 , 
they serve as magnitude proportional to the above-mentioned potential 
difference. 

[0034] Subsequently, in order to simplify an operation, the 
positive/negative of current value I'n calculated from the shunt 
resistance 10 of the bottom arm 3 is reversed, and a current value In is 
acquired, and it asks for the sum of this current value In and the 
current value Ip calculated from the shunt resistance 6 of the upper arm 
2. This synthetic current (Ip+In) turns into a current for one wave of 



the sine wave which made the currents i6— i 10 which reversed the 
positive/negative of current I' n follow currents 11-15, as shown in C of 
drawing 3 . 

[0035] This current value compounded and acquired is inputted into a 
control circuit 15 as current information from the current detection 
processing circuit 16. A control circuit 15 outputs the command signal 
amended using current information to the gate of each IGBT 4 and 9. Thus, 
while measuring the current value which flows the 1st and 2nd shunt 
resistance 6 and 10, it becomes possible to control the command signal 
outputted to IGBT 4 and 9 the optimal. 

[0036] As mentioned above, if it is in this example, by detecting the 
current which flows the 1st and 2nd shunt resistance 6 and 10 
synchronizing with the output of a command signal (the 1st and 2nd 
driving signal), it becomes possible to judge whether the overcurrent or 
the short-circuit current is flowing on the 1st and 2nd IGBT 4 and 9 and 
motor in the same current detection processing circuit 16, and 
components mark and cost can be lowered. And since the current which 
flows the shunt resistance 6 and 10 is detected, distinction of the 
short circuit of the exteriors, such as the short circuit or motor in a 
power module, and wiring, also becomes possible. Moreover, since IGBT 4 
and 9 and the shunt resistance 6 and 10 are formed on the same chip, it 
is not necessary to prepare a current sensor outside, and can consider 
as a compact driving gear. 

[0037] Next, the 2nd example of this invention is explained. In this 
example, the M0S transistor is used as a switching element instead of 
IGBT in a last example. Drawing 4 shows the power module in the 2nd 
example. In addition, the power module shows only a part for a plane 1 
also here. The power module 21 consists of an upper arm 22 and a bottom 
arm 23. 

[0038] The upper arm 22 has 1st M0S transistor 24, the 1st shunt 
resistance 26, and the 1st parasitic transistor 27. With the upper arm 
22, the plus power source 25 is connected to the drain of 1st M0S 
transistor 24, and the end of the 1st shunt resistance 26 is connected 
to the source. Moreover, the 1st parasitism diode 27 is formed in M0S 
transistor 24, the cathode is connected with a drain and the anode is 
connected with the source. 

[0039] On the other hand, the bottom arm 23 has 2nd M0S transistor 29, 
the 2nd shunt resistance 30, and the 2nd parasitism diode 32. With the 
bottom arm 23, while connecting the drain of 2nd M0S transistor 29 to 
the other end and the drive terminal 28 of the 1st shunt resistance 26 
of the upper arm 22, the end of the 2nd shunt resistance 30 is connected 



to the source of this transistor 29. The other end of the 2nd shunt 
resistance 30 is connected to the minus power source 31. 
[0040] Moreover, the 2nd parasitism diode 32 was formed in the 2nd 
transistor 29, the cathode is connected with a drain and the anode is 
connected with the source. It has formed on the chip with same 1st and 
2nd MOS transistor 24 and 29 and 1st and 2nd shunt resistance 26 and 30. 
[0041] The power module 1 is equipped with the gate of 1st MOS 
transistor 24, the source and the terminals GU2, EU2, and RU2 connected 
to the other end of the 1st shunt resistance 26, respectively, and the 
gate of 2nd MOS transistor 29, the source and the terminals GL2, EL2, 
and RL2 connected to the other end of the 2nd shunt resistance 30, 
respectively. Each of these terminals are connected to a controller 33. 
[0042] The controller 33 has the current detection processing circuit 36 
(current detection means) which detects the current which flows the 
shunt resistance 26 and 30 besides [ which sends a command signal (the 
1st driving signal, the 2nd driving signal) to each above-mentioned 
gate ] a control circuit 35 like the controller of a last example. 
Moreover, the drive terminal 28 is connected to the three-phase-circuit 
alternating current motor which is not illustrated. Like a last example, 
to a three-phase-circuit induction motor, the power module for a three 
phase circuit is arranged in juxtaposition, and an inverter is 
constituted. 

[0043] Next, it explains per actuation of the driving gear of the 
inductive load which becomes the above-mentioned configuration. In 
addition, actuation of each power module is fundamentally the same, and 
since phases only differ, it is explained per actuation of only the 
power module for a plane 1 also here. When the power module 21 is 
controlled by the controller 33, the case where the wave of the current 
for one wave of the sine wave which flows, respectively is seen as the 
output current from the drive terminal 28 is shown in MOS transistor 24 
and the 1st parasitism diode 27, and MOS transistor 29 and the 2nd 
parasitism diode 32 at drawing 5 . 

[0044] In order for the current which flows the MOS transistor of one 
arm among the vertical arms 22 and 23 like the case of explanation in 
the 1st example, and the current from the parasitism diode of the arm of 
another side to flow to the drive terminal 28 by turns also in this case, 
i. e. , to acquire sinusoidal current forward with the drive terminal 28, 
1st MOS transistor 24 of the upper arm 22 is turned on and off, and PWM 
control is carried out. In addition, 2nd MOS transistor 29 of the bottom 
arm 23 is turned OFF during this period. 

[0045] When an ON command signal is taken out to the gate of 1st MOS 



transistor 24 (the case where an ON command is issued 5 times between 
the half-wave lengths is drawn on drawing), as 1st MOS transistor 24 
serves as ON each time and it is shown in (a) of drawing 5 through 1st 
MOS transistor 24 and the 1st shunt resistance 26 from the plus power 
source 25, the forward currents 11-15 flow for the drive terminal 28. 
The magnitude of these currents is controlled by the ON signal taken out 
from a controller 33 to the gate of 1st MOS transistor 24, and it is 
adjusted so that the current outputted from 1st MOS transistor 24 may 
meet a forward sine wave (a part for the half-wave length). 
[0046] On the other hand, when an off command signal is taken out to the 
gate of 1st MOS transistor 24 during the period which acquires this 
forward sine wave When back EMF arises in the coil of the motor 
connected to the drive terminal 28 The forward currents i 1— i6 continue 
flowing in the same direction as the drive terminal 28 through the 2nd 
parasitism diode 32 of the bottom arm 23, and the 2nd shunt resistance 
30 after the 1st MOS mold diode 24 serves as OFF until a degree turns on, 
as shown in (b) of drawing 5 . The magnitude of these currents also 
comes to meet a forward sine wave (a part for the half-wave length). 
[0047] Therefore, the forward currents 11-15 which flow by 1st MOS 
transistor 24 of this upper arm 22, The forward currents i 1— i6 which 
flow with the 2nd parasitism diode 32 of the bottom arm 23 are outputted 
to the drive terminal 28 by turns, consequently the synthetic current in 
the drive terminal 28 by both [ these ] currents The forward current Ip 
will be outputted as a sine wave for the half-wave length which shows 
the period which is carrying out on-off control of 1st MOS transistor 24 
to drawing 5 as a continuous line. 

[0048] In order to acquire the current of a negative sine wave (a part 
for the half-wave length) following the above-mentioned forward 
sinusoidal current, while making off 1st MOS transistor 24 of the upper 
arm 22, on-off control of 2nd MOS transistor 29 of the bottom arm 23 is 
carried out. In this case, it becomes actuation contrary to the case 
where on-off control of 1st MOS transistor 24 of the above is carried 
out, and a negative current will flow for the drive terminal 28. 
[0049] Namely, when the ON command signal is taken out to the gate of 
2nd MOS transistor 29 When an off command signal is taken out to the 
gate of a sink and 2nd MOS transistor 29 by the drive terminal 28 in a 
negative current through 2nd MOS transistor 29 and the 2nd shunt 
resistance 30 A negative current is passed by the drive terminal 28 
according to the free wheel effectiveness from the 1st parasitism diode 
27 of the upper arm 22, and the 1st shunt resistance 26. 
[0050] Therefore, the negative currents 16-111 of the on-off system 



Messrs. of this 2nd MOS transistor 29 and the 1st parasitism diode 27 
and the negative currents i7— i 1 1 of 2nd MOS transistor 29 will flow to 
the drive terminal 28 by turns. Consequently, these currents 16-111 and 
currents i7— i 1 1 will be compounded by the drive terminal 28, and the 
negative current In of the sine wave for the half-wave length as shown 
in drawing 5 as a continuous line will flow for it. Thus, as an 
alternating current, the current (Ip and In) of the sine wave which are 
obtained by carrying out is supplied to a motor, while a phase is 
shifted from each power module, respectively, and it carries out drive 
rotation of the motor. 

[0051] Next, the current detection approach in the driving gear of the 
above-mentioned example is explained, in addition, the current on which 
the current which flows to the 1st shunt resistance 26 in this example 
flows 1st MOS transistor 24 and the 1st parasitism diode 27 — the same 
— since the current which flows to the 2nd shunt resistance 30 becomes 
the same as 2nd MOS transistor 29 and the current which flows the 2nd 
parasitism diode 32, these currents can also be detected. 
[0052] By the controller 33, the ON command of a sine wave is first 
inputted into the gate of 1st and 2nd MOS transistor 24 and 29 one by 
one from a control circuit 35. At this time, it synchronizes with this 
ON command, each electrical potential difference between the both ends 
RU [ EU2 and ] 2 of the shunt resistance 26 and 30 of the vertical arms 
22 and 23 and between EL2 and RL2 is detected, and the potential 
difference between each both ends is detected from these in the current 
detection processing circuit 36. 

[0053] As shown in A of drawing 6 , the potential difference Va of the 
1st shunt resistance 26 consists of forward electrical potential 
differences V1-V5 which carried out the sinusoidal configuration for the 
half-wave length obtained through 1st MOS transistor 24, and negative 
sine waves V6-V11 for the half-wave length obtained through the 1st 
parasitism diode 27 following this. On the other hand, the potential 
difference Vb of the 2nd shunt resistance 30 consists of negative 
electrical potential differences vl-v6 which carried out the sinusoidal 
configuration for the half-wave length obtained through the 2nd 
parasitic transistor 32, and forward sine waves v7-vll for the half-wave 
length obtained through 2nd MOS transistor 29 following this. 
[0054] Thus, the current value Ip and I'n which do the division of the 
potential difference Va and Vb between the both ends of the obtained 
shunt resistance 26 and 30 with the resistance of shunt resistance, and 
flow the shunt resistance 26 and 30 are obtained. Since the resistance 
of shunt resistance is fixed, a current value Ip and I'n serve as 



magnitude proportional to the potential difference Va and Vb, as shown 
to B of drawing 6 in 11-111, and i' 1 to i' 11. 
[0055] Subsequently, in order to simplify an operation, the 
positive/negative of current value I'n calculated from the shunt 
resistance 30 of the bottom arm 3 is reversed, and it considers as a 
current value In, and it asks for the sum of this current value In and 
the current value Ip calculated from the shunt resistance 26 of the 
upper arm 22. This synthetic current (In+Ip) turns into alternating 
current which changes to the posit ive/negative for one wave of the sine 
wave which compounded the currents il-ill which reversed the 
positive/negative of current I'n on currents 11-111, as shown in C of 
drawing 6 . 

[0056] This current value compounded and acquired is inputted into a 
control circuit 35 as current information. A control circuit 35 outputs 
the command signal amended using current information to each gate of 1st 
and 2nd M0S transistor 24 and 29. Thus, while being able to measure the 
current value which flows the 1st and 2nd shunt resistance 26 and 30, it 
becomes possible to control the command signal outputted to the gate of 
M0S transistors 24 and 29 the optimal. 

[0057] As mentioned above, even if it is in the 2nd example, by 
detecting the current which flows the 1st and 2nd shunt resistance 26 
and 30 synchronizing with the output of a command signal, it becomes 
possible to judge whether the overcurrent or the short-circuit current 
is flowing on the 1st and 2nd M0S transistors 24 and 29 and parasitism 
diodes 27 and 32, and motor in the same current detection processing 
circuit 36, and components mark and cost can be lowered. Moreover, since 
M0S transistors 24 and 29 and the shunt resistance 26 and 30 are formed 
on the same chip, it is not necessary to prepare a current sensor 
outside, and can consider as a compact driving gear. 

[0058] In addition, although addition composition of the current value 
detected by one shunt resistance and the current value which carried out 
positive/negative reversal of the value detected by shunt resistance of 
another side was carried out on the occasion of current detection and it 
considered as the current information for a command signal even if it 
was in which 1st and 2nd example, you may make it send to control 
circuits 15 or 35 according to an individual, without adding. In this 
case, when carrying out on-off control of the upper arm side The current 
value which detected the 1st IGBT or 1st M0S transistor by shunt 
resistance of an upper arm at the time of ON When making into current 
information the current value which detected the 1st IGBT or 1st M0S 
transistor by shunt resistance of a bottom arm at the time of OFF and 



carrying out on-off control of the bottom arm side Let the current value 
which detected the 2nd IGBT or 2nd MOS transistor for the current value 
which detected the 2nd IGBT or 2nd MOS transistor by shunt resistance of 
a bottom arm at the time of ON by shunt resistance of an upper arm at 
the time of OFF be current information. 

[0059] In addition, in each example, although the connection place of a 
power module was explained as a three-phase-circuit alternating current 
motor, it is not limited to this but this invention can be applied to 
the drive of the inductive load of arbitration. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the 1st example of this invention. 
[Drawing 2] It is drawing showing the wave of the output current. 
[Drawing 3] It is the explanatory view showing the detection point of a 
current which flows shunt resistance. 

[Drawing 4] It is drawing showing the 2nd example of this invention. 
[Drawing 5] It is drawing showing the wave of the output current in the 
2nd example. 

[Drawing 6] It is the explanatory view showing the detection point of a 
current which flows shunt resistance. 
[Description of Notations] 

1 Power Module 

2 Upper Arm 

3 Bottom Arm 

4 1st IGBT (1st Current Control Mold Transistor) 

6 1st Shunt Resistance (1st Resistance) 

7 1st Free Wheel Diode (1st Diode) 



8 Drive Terminal 

9 2nd IGBT (2nd Current Control Mold Transistor) 

10 2nd Shunt Resistance (2nd Resistance) 

12 2nd Free Wheel Diode (2nd Diode) 

13 Controller 

15 Control Circuit 

16 Current Detection Processing Circuit (Current Detection Means) 

21 Power Module 

22 Upper Arm 

23 Bottom Arm 

24 1st MOS Transistor 

26 1st Shunt Resistance (1st Resistance) 

27 1st Parasitism Diode (1st Diode) 

28 Drive Terminal 

29 2nd MOS Transistor 

30 2nd Shunt Resistance (2nd Resistance) 

32 2nd Parasitism Diode (2nd Diode) 

33 Controller 

35 Control Circuit 

36 Current Detection Processing Circuit (Current Detection Means) 
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omwfii^o 5 ^o£¥#o¥»^(=fflS ) t 

±7-A2«Il«I GBT4^y-*7UP 

wMWurr* . iwsjftiasis*, TT-A301S201 

[0022] HI CO I GBT40y*— MC^i^fi-f- 

tfftZtltitgrS (MX'li, ¥m-%comiz*>m^&5® 

\ti^tlfzt%ii*m^Xfoh) (CJi, ffllOIGBT4# ; 
^OlSJKrt^fc&^TT^Xfl^S^JoSllOI GBT 



4, HlO^-vybffitiie^^L-C, ffiSjifrf8fcIEcO 

yio-7 1 3K^i<7)i GBT4«y- h-^ais^x 

S^-yft^-fcj; hn- /l^ix, fdloiGBT4 

ipt> aiTi $ ma&WBOEsaR ( > £*& a i 
[0023] -77, zcDjEcowmzn&Mm*. mi 

co 1 G B t 4 toy— h \,zit yi^it^ia £ tLH 1 CO I 
G B T 4 AM-? i: 3: * , WSffiFf- 8 fcJJSRSft 
TV^S xSt^ - 9 con 4 Mzm.mWJl tf± t&Zbfr 

to, z\co^a Mzmi h mmim^it^com ^mh^ot 

[0 0 24] CICO^S. mi CO I GBT4^7HS 
O^yb^^tX^m, TT— A3«H2«FWD 1 2 
Srtf-LT RHlfiB? 8 fc |SJ t DESK ( TTfO 7 5 7 tc^f IE 

U- ■ *>f -;kS&m^f#^n§, i^^comsfEco^S § 

ii, H1<5DI GBT4 0^>"Cai7 t )SixTV^fl:SS^fc 
iot^l iEOiES^ ( ) izm 3 J; 3 (c^r 

[0 02 5] L^ot, ;c0±7 > -A2OjglO I G 
BT4tJ;-?TjI^xSiE«0fl:SEI i ~I 5 TT— A 
3C0FWD 1 2l>Zi:-oXmihjEcom x — i 6 h^' 

fc i 5 igttS^ 1 8 -eO^WSSEfi , lplOIGBT4Sr 

*y ■ it?mmLx^hwm. i2« ( a > izmmx^ 
^m^-cow^comcom^ i p $ tih z\ 1 1 

rwiot, H 2 OF WD 1 2§rfflliSih(Cj; 

o , item ti izmmttz mmmmti zzbizx^xm 
xa v^yycob%^w&*mmvxwtfi*m%ikt 

hZbt^mb^h. 

[0026] ±IEE^)ESift«at«V^ft«jEaE» 

<0«ttt»*fcli, TT-A20H10I 
GBT4Sr^-7t-f-S— 77. TT— A 3 OH 2 O I G B 
T9^y ■ ^7$(Jtp-r^„ 1(7)^, ±IBHlOIG 

BT4J^-y • *yMWt&M£k&cofimb%iX, 

[0027] ^i)^. H20 I GBT 9 coy— blZ^- 
yfl&feWtiiZtLX^&ktii* m2C0 I GBT9 s 

&fiL. m 2 CO I G B T 9 coy- h 

§tL^i:#{4. 7>J- ■ jM— /WftRfcJ: D±T-A2 

om 1 CO F WD 7 j&» ^ ft com^^'IEl!i^ 8 fcSJ § ti 

[0 0 28] Ui s oT, H com 2 COl G B T 9 co^" y 
■ ^yftimtp, HlC0FWD7*^C0ftc0«^I 6 —I 
i i hSS2cOI GBT9*^c0*OffiaKi 7 — i i t t 
**3£St:iEStiS&i t 8^aaiSii:^ ! 3r5. ^OlS*. IE 
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i i i ttfef&ztix. w 2<?) (b) tzmmv^-fko 

Cco4d(cLT#^ft£IEftco:ES^^&mflfi 
(Iptln)li, JSSttfc lt#A"7- • ty A -;t/^ 

S „ I G B T 4 . 9 t JMSi s MffiMWL&Wifl ScOSrR; 
<**:«> tcfci IGBT4, 9 Kitfi$*a£tMM-.&iBB 
IGBT4. 9fcatfi4*atti, £*L4>fc:ifi£! 

[0 0 3 0] j/^yfffi$i6, 1 OSrgttl&m 

SMSHMWifctts IGBT4. 9(:SL^y^' 

1 OcoMSfaJcomfiilSr^ttiL. ^^Mitmui^^y 

vrnm 6,10 cosasrc^ft-ewfe* LT«sEfit^# 

■§> . i <o«8HI *> 6 3Ma&&»?5a*o¥ d»r tfftTffi t =5c § . 

(4j£^5tV>COT\ IGBT4. 9^>-LTl->l»i: §C0 

[00 3 1] _h£o#i^T£Ofci:t=. y^yMS6, 
1 0 £ Sift & £ , nyf u— 5 1 3 F*Jco««itt&ft$t 

nyhn-7l 3 i4^-coftJf5U[MlS& 1 5*>4> 

I GBT4, 9 <oy— htSl . m2^)igi&ft^-i: LT 

SttttEBSOaiHB 1 6(4. ±TT-A2, 3«yt>M 
#l6. 1 O^FlSEU lfeif'Ru 1 , ELlfcil/'R 

[0032] Iix£>cO«4il(4. 03<OAt^-f-J: -5 
fc. HI CO I GBT4Sr^fL^.m^tJ;SmiW 

v-V>-bffit(L6cOM^cOfl:f4llVa*^ ¥ifcHcOIE& 
iBPtt^LfejEcO^EEV! -V 5 tLX, *Jfc£tf>»St 
^vrH2C0I GBT9^»giX^«SEtJ:^||2cO>-^y 
hffifitl OcoMScomfillVbj&s. R t < WftcOIE3£ 

[00 3 3] IcOj^tcLTMBL^y^yhjgK 

6. i o owasfscoBtanv t 0 £. i^>^-? 

TV^ix-r>-bffi6t:6. 1 OcOffitjtfflT-^-^l^ff-r^^ 

9. i-^yh&tjLb. 1 0 JSflS^tSI I 
P. I' n£JCaj-$-£. IcO±3£LT#*:ttSaiI 
P. I' nf4. H3C0Bfc^-f-j;a^. I a — I 5 . 



[0034] JJCVvt\ 4fc«>TT— A3 

cOi^y T-ffiffil 0*^^/tm^fflI ' nCOjEftSrS 
IRLXWMI nl:#, .TcOKtffi I ni:±T-A20 

y^ybffim6^:£^mMfii pfcoftt***. 

icO^mit ( I p + I n ) {4. 03cOCM^-rj; 0 
tc, «StI i ~ I 5 CtiSl ' ncoiM^KIEtJtflSS 
i 6 ~i i o ^ilicS^IE^Ol^^cO^t^ 

[0035] zey&RLxwzMmm*. mmkinmm 

4. HflnilJftl 5(4. ttSEflfflHcJ: OffliEL^^ft-t 
2r=g-IGBT4. 9 0^— h^ft^-f^ iC0J:3t, 
HI. JS2cD^-r>-hffiK6. 1 0£5S*l.5«8Ett£S! 

mtzMMt Sit *fsrfg fc =3r « . 
[0036] fcJLtcO x d ^atWfc*-?Ttt, SS 

i . jf?2coy^ybffipi;6. l o 

# (Hi . JP2coiElJ>fl^-) cotH^^RSSLT^tlit-S 

1 GBT4 . 9 ^ - ^ tCjfiflESE ft -§> V ^iffif&«Sfc&«SE 
ffit)L6. 1 0Sr»fEtiS«?rL^^m-f--i.c 7 )T\ ^ or 7- ■ ^ 

^A-^rto^^-^^i^^^hiJcoM^^coB: 

SOt^TffifciSr-S.. tfz. IGBT4. 9bi/~Y>hmjl 
6 . 1 0 t Sr |5I— f - -y 7°±CffM LT v ^ Of. ««-fe 

[0037] Set, *^OH2COSIS£M(^^TI^ 
•f-fto i cOHJ£^jT"i4 . fflStafcWtfctt* I GBTCOft 
^Ofc. X-f >/f y^if i: LTMO Slh 7^xX^ 

£G6ffll/0^-S>. 04(4. ^2«SIW:fc(tl.A-7- 

;W4. lffi^(t^*LTV>fto ^V- • ^ y'ji.-;l-2 
1(4. ±T— A2 2fcTT— A2 3fc3&><3*ft. 
[0 0 38] ±T— A 2 2(4. W> 1 COMO Sffi b "y> i? 
X^24. HlcO^-vy hffifii2 6. ti^Z/miCOW^ 
b 7 911 . ±T-A 2 2 T"(4. H 1 CO 

M0SS15>'yX^24Oh"l-(y(;77Xtg2 5 
Sr. -ecOV— XfcHl cO^-^>-hffiK2 6CO— 
LTftft. ifc. MOSMh7>-yx^24(c(4Hlco 
^y-f t-h'2 7 tJ 0 . ^CD# V- 

[0 03 9] — 3j. TT— A 2 3(4. H2C0MOSMh 
?yy'X^2 9, H2<5 r )y^yhffiiit:3 0. fc4VB2 
co^^'-f 7j-— K 3 2 £1tr& „ TT— A 2 3 TJ4. H 
2cDMOSMb5>'y ; ''Xri ? 2 9<?)YV4 >£±.T—M.2 

2 com 1 CO is *r y V mtn. 2 6 coffiS t IBWlira^ 2 8 fc t 



i( 6 ) 0031 74766 (P2003174766A) 



WMt&bbhlZ^ Z<r>h7>> ; X?2 9C0V—Xt l zm 

[0040] tfz, %2<nVyyVX^ 2 9\ l Z\3M2cr> 
H 3 2 tffi&Ztl. ^:<nti V— K# K W 

OMOSIb5yyX5'24, 29i;gK S2«yt 
>-hffiSl2 6, 3 0tlJ. Of 77±MLT3fe 

[004 1] ^V- • ;H(i. flOMOSl 

h^V^'X^ 24(7)7"— K V— X, J5i^l«yt 
y T-j&j5l2 6 SO^BSfc-etiehaSltSfLfcJffF-GU 2 . 
EU2, &±lXRU2fc. ^2C0MOSIh5yy'X^ 
2 9<7)y-'-K y-X. joJ;VB20^-v>'bffiK3 0 
COj^^Z^ti^tiW^tl^^G L 2 , EL 2. RL 

2^mth. c\tL^<n&wt\±^>Yv—^3 3\ l zmk 

[004 2] ny-hn-5 3 3J4. iiiPJ^^yln 

- 5 fc , ±ie«-y- b tf^-fi-f- ( « i osgwtfi 
iffiK2 6,30 *ssEa4msttS:«iaj-r-6«i8»aj«ra! 

[ o o 4 3 ] mz, ±Mmmz%&mm&nfficomsm 

WcofEmiz-o^mW-t&» =5r*5. #a"7- ■ je^jl— ^ 
iiT-t lffl^W? 1 ?— • j/jl— tlsfS-fcotimtz-oZ 

HI (rm^YA K 2 7 i: . MOSlh5>'y^^2 
9 i zfim 2 t)~— h'32fc(: ^-tL-efLtSEMS 

[0044] i W*§^ £>H 1 tfOHMWlT'^BJO^ t |5j 
1T7-A 2 2 , 2 3 £0 3^— 77<7)T— A»MO 

£ i 2: b =5r £ -T^*> *> , fHIV? 2 8 TIE<DIE3S&m«iE 

Ultf. T7-A2 3«®2«MOSll7yyX^2 9 
[0045] $lWMOSll7yy'X^24«y-l 



7Xtl2 5^^1«MOSlh7yy'X?24, W, 
l^y«Hi2 6£frLT. B5»(a) ^^rTJ; 
3 tWHUffF 2 8 tiEO«;M I i — I 5 &mtl& . 

sMb7^iy*x^24o^-h^ai$n^5ryfi-t^J: 

Orjy bn— ;tx§ti. ifi 1 OMO SI1 7VyX^ 2 4 

[0046] —77. Z CDjECDtfMWlZn&Mmtp . H 1 
f)MOSih7>yX^24 fOT 1 — h t^f^HI^* 

(b) t^fiat:, il^MOSl^t- F2 4# 
<7)H2<50^±^^-— K 3 2i:lg2y j rybffitii3 OSr 

^LTig«j^2 sizmtufa^jE^nm 1 1 ~i 6 & 

[0047] L/t^ot, r(0±7-A2 2<50mi<7)M 
OSlb7yy^^2 4tJ:-5T^l.iEO«SEI i ~~ 

1 5 b. TT— A2 3 2 (7)^^^ K3 2t,z£ 
oT3&ft.4jEO*8tt i ! ~ i 6 k jWSSfclBKlWf 2 8 

8T-O^B?m. 5|lc0MOSMb5y5y'X^24S: 

[0048] jjEi^iE®iffifl£ssc«sv^rfl<7>jEsaaft 

(^PftJWh) <0«Stt&»«fcli, ±T-A2 2«miO 
MOSMb^V5y'X^ 2 4Sr^-7i:^l.— 77. TT— A 

2 3 0|g2c7)MOSMh7>'y ; X^2 9£:t>- ■ Tr^SlJ 

ip-ri. 0 ;^«^r. ±iemi^Mosfflh7>^'x^2 

ST 2 8 t:{4ft<50®]g^?IfLS i i; i: . 
[0049] -t^hib. m2cr>MOSm.h^y-JX^2 

9co¥— h^y^m^iH^tiXU^b^lt^ W>2 
»MOSll7yy^?2 9, W.2(r>y^yYmk3 0 
5r^LTlBKJS5T2 8tftom^Sr^L. H2C0MO S 
Sl7yyX^290^-M:^"7 Jt^ftf-^tfi § 
iiSti. 7 'J- • *>f — /HSftti 0±T--^2 2<7)H 
1 ^- F 2 1 bW.l<r,y^yhmM2 6j&»4> 

IWlSAvilffif 2 8 CSSftS . 
[0 0 5 0] Ui s ot, ;<7)H2c7)MOSMb7>'> ;! 

2 9 co^-y ■ ^yfcm^, %\crm^A^—^2 

7*»6com«0«SEl 6 ~ I l l t®2»MOSll7y 
yX?2 9 i 7 ~ i i i t ^StlKtt 

S728^5;tC^. 11S728 

t(4, iil^iOfl;^ I s~I j J k^jSl i 7 ~ i ! J k 

. H 5 tieiR-Cjj^- i 5 
JS^flO^aK I n 5&*Sfch.-& -I i: k . z\co£ot,zLT 
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[ 0 0 5 1 ] Jfcfc, JjB3gtfcttaKM$»&&ft&ttSE 

^ms-a^v^Ti^Bji-f-s. ^mmmTii. mi 

<F>is*r > hSfil2 6 izmtlhVMitm 1 C0MO SI h y 
>i/X?2 4tmi <7M±?~J H 2 7 £ttix& 

tlslt. H2«y^yMa3 0^m-g.m^(i^2i7) 

MOSlb7yy'X?2 9 tfi^cO'S^-f^-K 3 2 
£S[:ft&m^h|5ltt%-.g>cOT\ £*l6<omifti>tfcEire 

[0052] 3ybn-53 3 "Ct2£-$\ MfflTHISS- 3 5 

^Hl , IP2^MOSMb^y> ; '-X^2 4, 29<r>y 

T7-A2 2, 2 3C0>'-V>'hjg£i2 6, 3 0CDMffiE 
U 2 tJ itXRU 2 0, EL 2 tJ it/R L 2 PaJtCfcft&^g- 

[00 5 3] H6C0At^-f- J; olz^ il^y^yM 
#L2 6C0«fiilVa{i\ H 1 MOSl h 7 2 4 

V[ ~~V 5 £ s iiitiK^lcO^^W rfr— K2 7£ 
^LT#6ftS¥^^C0ftC0;E^g[V 6 -V, J 
6*4. — m2cr>z/~Y>bmA3 O^mful^Vb 
(±, m2C0lf±h^y^X^3 2£^LTf#6:fx&4 i i£ 

< m 2 M O S m b 7 y : J X ? 2 9 £ tf- L T ft 6 ft h ¥ 

[0 0 54] £c0j;d^LT#6tt^S' J rybffift2 
6. 3 0 OMffir H 1(7)«|jiil V a , VbS, S^^l-JEffi 
<^ffiKffl-C^ffLT^^yhffitii2 6 S 3 0&«im..Sm 
Sf IP, I' n 2rf#& <, 1t3m,ii&. I p, I' ni±. 
>- h ffiS^l* 5 -^* 4 £ i: j&* 6 , 0 6 co B £ I 
1 — I 1 1 , i ' 1 - i ' 1 1 •CjjrfJ: 5 te„ mfuMV 

[00 5 5] iSfflt* 1i#fc-*-4&fc«>TT— A 3 

CO^-V>-hffift3 0 ^StbtzmfiM I ' nCOIEfttrK 
tLTt^I IntU C\cr>mffiM I n fc±T— A 2 2 

h« ZW&f&mi. ( I n+I p) 11 mecvcitz^-tx 

[00 56] ;<0-&jSLT»fc«8K«li, «3Efll*i: L 

y'X^24, 2 9^#y— h-^aj^-S. ^CO^otC. 
HI. S?2c0i^>TJ£fil2 6. 3 0*aBh.**SMte 
S£"C**i:i:fcfc:, MOSI>5^^24, 2 9 



[0 0 5 7] KJLtcoJ; ot. fi|S2WSWt0!fc:&-5Tfc, 

^tm<7)tiit)tmnLxmiiii-&z\ti,z£<9. mtm^. 

$Hti%kM\«l$& 3 6 1 . f^cOMOSMb^ViyX^ 
24, 2 9fcj;Wl4^*-K2 7, 3 2^t-^t 

iit, MOSlh5yy^24, 29ty 

-^>-hffifit2 6. 3ot^m—^--yy±i,zmm.Lx^^ 

<7)X\ WfiL*:yy-£ftmzmf&'J&mi>%:< a^V h 
[00 58] 55t4j, m l s m2<50Vi-mco||5tMt^>'5 

•ct>, w^mta^zmLx , —^^yhwstrcm.mv 

fBfc Lfe**. Jn3H^ffcHHa0t:SiIWIlB& 1 5 ifc{i3 5 

y ■ t7i«ti,t^ii GBTttzumico 

MO sSb^yyx^^^yatCir-AWy^vM 

KT'l^ai L tzWfcMZ , m 1 tfD I G B T AfcJ±flS 1 COM 
Tttaitfc«S**«a[fll«i:t. T7-AIJ 

^->- • -^ymWtht S2« I GBT^fc{iH2 

co m o s a h 5 > ^'x ^ Sr 3j- ym tTT— A CO ^ a- y h 

ffiStTBttfi t fcttDttt * , SE 2 CO I G B Tt tzlZM 2 CO 

mo smb yy^x^^^-ym^r-M.co^^y hffi 

[ 0 0 5 9 ] Sris, #^Jtfi^JT1i. ^V- • ty'iHl^ 

[01] *%BJeom 1 coHJfiMSr^-f HT'£> 4 „ 
[02] £BSj«SE<0iS3^*iarrEI'eft4. 

[03] y^yb&mzifin&nmcvmftmMZ^-tm 

[04 ] ^3&m<7M2 comMMZ^-tWFCfo h „ 

[05] H2cO^]5t^ltfett4m7J«»ftCO^^^-r0 

[06] ^^yh^*S6h.4«S<ottajS1H*^rR 

1 — ■ ^iyj. — )V 

2 ±T— A 

3 TT— A 

4 H 1 CO I G B T (m 1 COlSStfHfflJM h 5 V i? 
6 lglO^^>-hffiK (JglOjgfit) 
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8 msm? 

9 %2.cn> I GBT ( H 2 C0®jSSlJfflia h ^ >- x 

10 M2cr>i/-r>b&iA (fg2*S) 

12 S 2 « 7 'J -^f^f ^- K (IS 2^0^" 

1 3 rjy bn— 9 
1 5 

1 6 «SEtt tfJByHSB ( wmktti^®. ) 

2 1 J^— ■ ^J^—)V 

[01 ] 



1 




2 2 ±r— a 

2 3 TT-A 

24 gl^MOSlb7VyX^ 

2 6 Igioi^yMRfii 

2 7 S 1 (7)14/^ F (SlW^f^F) 

2 8 IBISSffP 

29 S2^MOSlf7yyX^ 

3 0 S2^yhffifii (3&2<7>ffifn;) 

3 2 S2^I4^t-K (gS2c7W-f K) 
33 

3 5 mmwuk 

3 6 m^tu^is^ ( «sE«*m#a ) 



[02] 




g?£> 1 GBT 
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[H3] 
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1 11 2[ 31 415 
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mlm. 
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mm. 
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rj rj ■ I rj . 1 



B. 




16 17 1 8 1 9 1 10 t 



V 1 
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Vt \^ 
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VeWVsVgViD t 



[04] [g5] 
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[06] 




5H410 EA10 EA35 EB09 FF05 FF23 
LL06 LL19 

5H740 BA11 BB05 MM12 

5J055 AX32 AX44 AX64 BX16 CX08 

CX13 CX20 DX09 DX13 DX22 

DX72 DX84 EY01 EY12 FX04 

FX32 GXOl GX02 GX04 



